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The  i nves t i ga t l ons  desc r i bed  i n  t h i s  t hes i s  we re  ca r r i ed  ou t
as  a  pa r t  o f  t he  s tud j . es  i n  ou r  l abo ra to ry  on  the  con t ro l  o f
gene  exp ress ion  i n  an ima l  ce l l s .  They  rep resen t  an  examp le  o f
t he  ho rmona l  regu la t i on  o f  p ro te in  syn thes j - s ,  v i z .  t he  i n -
duc t i on  o f  v i t e l l - ogen j -n  syn thes i s  i n  roos te r  l i ve r  by  t he
ho rmone  es t rad i -o1 .
In  Chap te r  I  a  sho r t  r ev iew  on  messenge r  RNA in  euka ryo t i c
c e l , l s  i s  p r e s e n t e d l  s p e c i a l  a t t e n t i o n  i s  p a i d  t o  t h e  i s o l a t i o n
and character ízat ion of  the ovalbumin messenger RNA f rom hen
ov iduc t .  The  rev iew  i l l us t ra tes  t he  impor tance  o f  t he  l so la -
t i on  o f  and  expe r imen ts  w i t h  t he  v i t e l l ogen j "n  nRNA to  s tudy
some aspec ts  o f  ho rmona l l y  i nduced  p ro te in  syn thes i s .
The  n te thods  used  a re  c i esc r i bed  rn  Chap te r  I I ,
f iChap te r  I  I I  shows  tha t  : r  po ten t  an t i se rum to  l i pov l t e l l  j - n  and
v Í te l l ogen in  can  be  p repa red  wh ich  i s  no t  con tan ina ted  by
an t i boc l i es  t o  o the r  p ro te ins .  Immr - rno1og j . ca l  ev  j - dence  tha t  v1 -
t e l l o g e n i n  r s  t l r e  p r e c u r s o r  p r o t e i n  f o r  l i p o v i t e l l - i n  a n d  p h o s -
v i t i n  1 s  p r e s e n t e d .  T h e  a n t i s e r u m  c a n  b e  u s e d  f o r  t h e  l d e n t i -
f i c a t l o n  c {  v r t e L l o g e n i n  p e p t i d e s  i n  d i f f e r e n t  s t a g e s  o f  b i o -
s y n r h e s i s .
I n  C h a p t e l  I V  a  q u a n t i t a t i v e  i n m u n o p r e c i p i t a t i - o n  m e t h o d  i s
c lesc r i bed  b ; -  u ' h i ch  v i t e . l l ogen in -syn thes i z i ng  po l ysomes  can  be
p r e c i p i t a t e c l  s p e c i f i c a l l l ' .  I t  i s  d e m o n s t r a t e d  t h a t  v i t e l l o g e n i n
i s  s1 'n thes i zed  by  t he  po l ysomes  bound  to  t he  endop lasm ic
re t l c t - t 1un .  By  i n tmunoprec ip i t a t i on  a t  c l i f f e ren t  i n te rva l s  a f t e r
e s t r a c l i o l  i n j e c t i o n ,  j . t  i s  s h o w n  t h a t  t h e  a m o u n t  o f  v i t e l L o -
g e n i n - s y n t h e s i z i n g  r i b o s o m e s  i n c r e a s e s  l i n e a r l y  w i t i r  t i r n e  a n d
c o j . n c i d e s  w i t h  t h e  i n c r e a s e  i n  r a t e  o f  v i t e l l o g e n i n  s y n t h e s j - s .
I t  e a n  b e  c a l c u l a t e d  t h a t  t h e  t r a n s l a t i o n  I ' a t e  i s  a b o u t  6
a rn ino  ac ids . . - 1  p . "  r  j - boson re  engaged  rn  v i t e l l - ogen in  syn thes l s
d u r j - n g  t h e  c n t i . t ' e  l i s i u g  p a r t  o Í  t h e  a c c u m u l a t i o n  c u r v e .  T h l s
e x c l u d e s  e l o n g a L j . o n  a s  a  r a t e - I r m i t r n g  s t o o  i n  v i t e l l o g e n i n
s y n t h e s i s .  S r n c e  t h e  s  i z e  o f .  t h e  v r t e l l o g e n Í n - s y n t h e s i z i n g
p o l y s o m e s  d o e s  n o t  c h a n g e  d r a m a t i c a l l 5 '  i n  t h e  r i s i n g  p a r t  o f
t he  cu rve ,  t he  i nc rease  i "n  ra te  canno t  o l  on l y  t o  a  s l i gh t
ex ten t  be  due  l o  an  j - nc reased  rn i t i a t i - on  f r equency  fo r  v r t e l -
I o g e n i n "  T h e r e f o r e ,  i t  1 s  c o n c l u d e d  t h a t  d u r i n g  t h e  r i s i n g
pa r t  o f  t he  cu rve  v i t e l l ogen in  mRNA i s  ra te -de te rm i -n ing .
V l t e l l o e e n i n - s y n t h e s i z i n g  p o l y s o m e s  c a n  b e  d e t e c t e d  2 . 5 - 3  h
a f te r  t he  f j - r s t  ho rmone  dose ;  t he  i nc rease  j , n  v t t e l l ogen in -
syn thes i z i ng  r i bosomes  r vas  much  s lower  t han  a f t e r  a  second
i n j e c t i o n .  P o s s i b l y ,  a  s t a b l e  f a c t o r  s t i m u l a t i n g  t h e  s y n t h e s i s ,
p rocess ing  o r  exp ress ion  o f  t he  v i - t e l l ogen in  nRNA i s
80
lnvo l ved .  I t  j - s  demons t ra ted  tha t  t he  syn thes j . s  o f  a  new c lass
of  r lpcsomes is  not  necessary for  the synthesis  of  an induced
protetln.
Chap te r  V  i s  conce rned  w i th  t he  syn thes i s  o f  v l t e l l ogen in  i n
ce11 - f ree  sys tems  d i rec ted  by  roos te r  1 j - ve r  RNA f rac t i . ons .
Th ree  me thods  fo r  t he  i so la t i o r - r  o f  po l y (A ) - con ta in ing  RNA a re
desc r i bed .  I t  1s  shown  tha t  ch ro rna tog raphy  on  po l y (U ) -Sepha ro -
se  i s  supe r i o r  t o  t he  ch roma tog raphy  on  o l i go (dT ) - ce l l u l ose
and  M i l l l po re  f i l t r a t i on  f o r  t he  remova l  o f  r i bosoma l  RNA f rom
a  to ta l  po l ysoma l  RNA p repa ra t i on .  An  immunoassay  fo r  v i t e l -
I ogen in  l s  deve loped  l n  wh i ch  v i t e l l ogen in  j . s  quan t i t a t i ve l y
p rec ip i t a ted .  Some p rope r t i es  o f  a  rabb i t  r e t i cu locy te  l ysa te
a n d  a  c e l L - f r e e  s y s t e m  f r o m  E h r l i c h  a s c i t e s  c e l l s  a r e  d e s c r i b e d .
As  can  be  concLuded  f rom these  da ta ,  bo th  ce l l - f r ee  sys tems
are re l iab le in  the t ranslat ion of  nRNA. At tempts were made
to  t r ans la te  t o ta l  po l ysoma l  RNA and  po l y (A ) - con ta in ing  RNA
f rom es t rogen i zed  roos te r  l i ve r  i n  bo th  ce lL - f ree  sys tems  to
demons t ra te  t he  p resence  o f  v l t e l l ogen ln  mRNA.  On ly  1n  a  f ew
expe r imen ts  some  an t i v i t e l l ogen ln  p rec ip i t ab le  ma te r i a l  was
de tec ted ,  a l t hough  i n  t he  asc i t es  ce1 l - f r ee  sys tem the  am lno
ac id  l nco rpo ra t i on  r vas  s t imu la ted  th ree -  t o  f ou r fo ld .  Th i s
can be due to degradat ion of  the mRNA dur ing the lso lat ion or
i ncuba t i on .  Pe rhaps  some spec l f i c  r l bosoma l  f ac to rs  a re
essen t i a l  f o r  t he  t r ans la t i on  o f  t he  v l t e l l ogen in  mRNA in
he te ro logous  ce l l - f r ee  sys tems .
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